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(54)Title: ROLLER BEARING CAGE 



(57) Abstract ^y^^ 



A roller bearing cage comprising a plurality of circumferential ly arranged pillars, and 
a pair of annuluses connecting the axial ends of the plurality of pillars. Of the pair of 
annuluses, one having a larger diameter is referred to as a first annulus and the other as a 
second annulus. Let I, be the geometrical moment of inertia of the first annulus, I2 be the 
geometrical moment of inertia of the second annulus, and I3 be the geometrical moment of 
inertia of the pillar (7), then, the design is such as to establish the relationship, for example, 
0.8<(I,/l2)<1.4 and 0.1<(Ii/l3)<3.0. Thereby, it becomes possible to increase the strength of 
the cage without lowering the loading capacity of the bearing into which the cage is 
incorporated. 
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fcj;c; ( I . / I 3) ix ±12 (£7/a,) ®^/jN^i<i:CD§|^<^^J6/c 

25 C©EI87&^^)5^*^^J:9^c, (I,/l2)=l. 0-1. 2. 
(I,/'l3)=0. 1-0. 6T^*n(f ((7/£T,) ;{><^/jN{c4-tl. 
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m^i^^ <mft^ tm^iz. 1. o^(i,/iz)^i. 2. 

)=0. 2-1. 8. (ei/e3)=0. 6-1. 2> (d./dz 
)=0. 8~1. 2. (d,/d,)=0. 5-3. 0 ©ISfflinc^^N 
10 b^ COieffl-e (e , /es ) ^ (e,/e3)^ (d,/d2)^ 

( I ,X I a) *5<fcc; ( I . / I ,) ±!B 

o 

15 C^Dg|9:^>^>^;^>^^ J:9{C. (lx/lz)=Q. 8~1. 2> 
(I,/l3)=0. 3-3. O-e^tlJ^. (a/ao) 

(I,/l2)^l. 2.E.O0. 3^(I,/l3)^3. Oi-T'S 

2 0 m<mti\^^ztt<^7b^^o 

. (d,/d2)=0. 9~1. K (d,/d3) =0. 8~1. 3 
0|gffl-e*^7&M^. (ei/e2)=0. 2~1. S^.Ce./es) 
= 0, 6-1. 2. (d,/d2)=0. 9~1. K (d./ds) 
2 5 =0. 8-1. 3®$gfflT\ (o/ao) ^<m^m^t^t^(D 

(I, /1 3) (I . / la) ±iB (a/(7o) (om^mt 
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COgll 0*^b5>*^^ cfc9(c, (I,/l2)=0. 9-1. 1> 
(I,/Is)=0. 3-2. 5-e*n(i\ ia/d,) t<M^Nctii) 

5 > mm'i^^LSi^^mmmom^K. o. 9^ ci./ia) ^ 

1. KfioO. 3 ^ ( I , / I 3 ) ^ 2. 5 i'r'S©;^^!!^ tl^Ci 

^bic. gS!;ti£^C6$fi^©^7c{c:J;oT{i. ^ 2 ^fcSP 6 J: ^ H 
l^JKgP5 0fi:^(D]i|ii^;^i< LT (et/ej) ^ 1. 0 tt^Zt 

1 0 ^)-e^^o 

-^-C-e^ (e,/e2)=l. 0 — 1. 8^ (e,/e3)=0. 6 
-1. 2s (d,/d2)=0. 9-1. 1. (d,/d,)=0. 8 
-1. 3©$6HT% (a/CTo) J&^'S/h-lil^cb^ti© ( I ,/ I 2) 
isxa (I , / I 3) is ±fE (a/a.) ©^/jN'(li<b®IS^^*J6/'c 

15 <hc6> mi uc^-t^m<&#/co 

COgll l*^b:^*^§ (I,/'l2)=0. 9-1. K 
(Ii/l3)=0. 3-0. QX^^tHf (a/Go) i}<m^NcfliO. 
ia/a, ) (Ommi 0 O^-^tclt^T/h^l-^OT. (e./ej) 
^1. OiC#^1->S«i:*tC. (I./'l2)=0. 9-1. K 

2 0 (I i/I 3) = 0. 3-0. 6 «i:-r^C<b*<> 

mim^U(^W3^p\^^iK^im\-t^z.tx\ o. g^d./i^ 

)^l. KfioO. 3^ (I, /I 3)^0. 6 <bM{c#ii/d:mW 
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^ (d,/d2)=l. 0 t^t£tx^^^f£K^o "tlx. :K^^<DP^ 
^;i6IA^ffli*^^IS{C:fel>T{is (e,/e3)=0. 2-0. 8> 
(d,/d8)=0. 5~3. 0©$aH-e^)'S*Mis CO|gffl"C 
(e./es). (d, /da ) ^:5>yA{::|g>fb^-li-. (tr/cr,) 
5 *<^/Ni<^<t^i^O ( I I 3) ±|S (cr/ao ) O^/hlii 

o Z.<Dtzib. (I,/l2)=l. OiL/Co 
10 COgll 2*>^>5^*>^ J;-5(c, (I,/I,)=0. 1~0. 

0. i^(i./i3)^o. Aizmmnntnifx\^^zti)<ii^i^^^o 

MJk7tm±mfmtl io' / a , ' ) (I,' /I2' ) fcJ:D^" 
^ El 2 8 i^m<£:^#/Co 

03iMSI5{c;fo{:^§ag|5 7©ft^j•'J^:^;^^7,• ^ m2^:|^g|5 6 iMTOil 
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d© (cr* /(To ' ) (i> TxOCD/N-^^-rJ' ( I / I 2' ) ^ 
(I . ' /I , • ) > (e. ' /ez ' ) . (e, • /es' ) > 

(d,/d2 ) > (di/ds ) 3&<#x.bnn(i'it#-r'Sc:i*<-e^^ 

o 

10 d , . d 2 Ci. gl2 6 -^-n^^^ 1 ^t^^ 5 

nclBSti^ ^n^'tl (e / /e2' ) = 0. 2-1. 2. 

15 (e,' /e,' ) =0. 8-4. 2s (di/d,) =0. 8 - 

1. 4s (d,/d3)=0. 5~3. 0 Tr*^;6M^s EI2 8 {c*Jl^T 
{is COfga (e,' /e2' ) = 0. 2-1. 2s (e,' / e 
)=0. 8-4. 2s (d,/d2)=0. 8-1. 4s Cdy/dz 
) =0. 5-3. 0O|eET= (e,' /ez ' ) s (e,' /es ' ) 

2 0 s (d,/d2 ) s (di /da ) ©^/^°^y-:5^<S:•7>^■'A{Cig>^b$ 

■a-Ts (ct' /oto' ) i)<m^m^t^t^(D ci / w ) i^sx 
0^" (I . ' / Is' ) is ±se (a' /£7o' ) (Dm^mt(Dmw.=^^ 

^.Cifes ^2 8^1-eiis ±te (ct' /(7o * ) (Om^^^U-y^^-JlV 
2 5 ^LTfeOs Sfej&^'^Hfetcia-rJX {c Lfc;i?<oT (a' /cto' ) (i/h 
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Z(Dm2 Sib^h?^i)^^J:oK. (I , ' / I i' ) = 0 . 5-2. 7 

> (I , ' / 1 3 ' ) = 0. 2~6. 0T*n{i\ mtimmmmo:>\H 

5 Ctl{cg-:5-^, :^^Hj7:ii, 0. 5 ^ ( I / / I 2* ) ^ 2 . 7^ 
fioO. 2 ^ ( I 1 ' / I 8 ' ) ^ 6. 0 iM^L/Co 

ZZX\ EI44•©x93{i^ (e,' /e2 ' ) > (e.* /e, ' ) 
. (d./d^). (d./da) ©l^-fn;6^;6<^ (e,' / e z' ) 
= 0. 2~1. 2. (e.* /ea' ) =0. 8~4. 2^ 

10 (d,/d2)=0. 8~1. 4s (d,/d3)=0. 5~3. 0© 

( I i' / I 2 ' ) *5 J:c; ( I 1 ' / I 3 ' ) ^^idtzmxh^o 
( I / I 2* ) :fec):Ch* ( I . ' / I 3' ) 3{><±fS|gffl 
( I / I 2 ' ) = 0. 5-2. 7. ( I / I 3' ) = 0. 2- 
15 6. OKA':>X\.^fl^^ibK Z<DJ:of£^n^l,t. (e,' /ez' ). 
(ei'/'e3')x (d./dz). (d./da) <D\.^irM^<Dm 

20 (ei* /et' ) =0. 2-1. 2s (e,' /ea' ) =0. 8- 
3. 0. (d,/d2)=0. 9-1. 3s (d,/d3) =0. 5- 

1. 2(Dmmx'^^zticm^. zomm-c (e/ /e^ ' ) ^ 

(e.* /es ' ) > (d,/d2 ) s (d, /dz ) 
2 5 ( I / / I 2' ) fc'ckc; ( I . • / I 3' ) is ±iH (c7' /c7«' 
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Z(Dm2 9*>t>:^*>-5J:-5{c, (I,'/l2')=0. 8-2. 2 

s ( I , • / 1 3 ' ) = 0. 2-4. oT^nti' (a' /Go' ) t<m 

5 M©i^l^C6l4^ffl<^1^^<!:LT{i. 0. 8^ 

( I / I 3' ) ^ 2 . 2 ^ fi-o 0 . 2 ^ ( I , • / I 8 • ) ^ 

0. 2-1. 0^ (e,'/e,')=0. 8-4. 2^ (d,/di 
10 )=1. 0-1. 4. (d,/d3)=0. 5-3. OOfgaT^-SC 
ticm^. CO$Bffl-e (e, ' /e2 ' ) . (e, • /e,' ) ^ 
(d./d2 ) ^ (d,/d3 ) tT^>r5^Atc|S^>fb$ 
■a-T. (a' /cto' ) t<mA^m^t^t^<D ( I , • /la* ) 
(I , ' /I 3' ) ±fa (ct' /cto' ) ©S/h^l<b®g|^>^^ 

1 5 IdX^fZo ^(O^^m^mS 0 {C^-To 

C0^3 Oi)^ih^i}^^XoK. (I , ' /I 2' ) = 1. 0-2. 7 
s (I ) =0. 2-6. 0-e*>tl{i\ (£7* /c7«' ) ^< 

20 ( I l' / I 2* ) ^ 2. 7. fiO 0. 2 ^ ( I I ' / I 3 ' ) 

l^T{i^ (e/ /Ci* ) =0. 2-1. 0^ (e, ' /e3 ' ) = 

2 5 0. 8 - 2. 0 . (d,/d3)=l. 1-1. 3. (d,/d3) = 

0. 5-1. ^<ommXh^Z.tK^h-^ COlBffl-e (e, • /ez ' 

2 8 
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) . (e, ' /es' ) . (d,/d2 ) ^ (d./d, ) ;i - 

^ tlX^yyM.lzmit-^'^X. (a' /c7o' ) i)<mAM^^ 1 6 t ^ 
O (I .* / I 2' ) J^O' (I , • / I 3 ' ) cb. ±sB (a' /f7,' 

5 C0^3 1*>^>5^^^ ct^tc. (I , ' / I 2* ) =1. 3-2.2 

. ( I / I ) =0. 8-4. 0-e*tl(^. (<7' /ff 0' ) 

1 0 i LTtis 1. 3^(I,*/l2')^2. 2>fio0. 8^ 

(e.'/e2')=0. 2-1. 2> (e i ' / e z ' ) = 1. 0- 
15 3. 0^ (d,/d2)=0. 8-1. 2. (d,/d,)=0. 5- 

3. 0 Olgai/d:^*^^. C<D|gffl-e (e, ' /ez ' ) ^ 

(e, ' /ez' ) ^ (d,/d2 ) ^ (d./ds ) ^/^°5y-^<i: 
LT5>^A{c^>fl:$-a:, (or' /ao' ) ^^^/hM^i <b ^® 
( I / I 2' ) ^Jckt; ( I , ' / I 3' ) ±12 (a' /(7o' 

ZOmZ 2>&^^,^*^^<t•5{C. (I,'/l2')=0. 5-1. 7 

> ( I / I 3' ) = 0. 2-4. 0 -e^tli^. (o' /£T,' ) >6< 

25 (I,' /l2')^l. T.fioO. 2^(I,'/I,')^ 

4. 0 i'T'SO^^^M* Ll^C«!:;6<i^*>-So 

2 9 
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fel^T^i^ (e,'/e2')=0. 8-1. 2. (e.'/ea') 
= 1. 0-3. 0> (d./de) =0. 9-1. U (d, /da ) 
5 =0. 8-1. 2 ©lEffi-^ab'S C ifC^^;^, C©|EfflT- 

(e, ' /ez • ) ^ (e. • /es' ) ^ (d./d* ) . 

(d,/d3 ) ^^^"7 / tLX^yVAizm^t^^'^T^ 

(a' /<7o' ) :6^'«/Nt^i^<i:^® ( I /W ) Rtf 

(I 1 ' / I 3 ') ±tB (c7' /o-,' ) (DMA^mtomm^^ib 

1 0 T^/Co ^<D^^^^. 1113 3{C^-to 

C©EI3 3^<^53^*^^cl;9{ci. (I , ' / I 2' ) = 0. 8-1. 3 
^ (I , * /I 3 ' ) =0. 5-4. OV$>tHt. (a* /C7.' ) ^< 

15 -Pic. :K^tii^m^^ommxm^mmmm<D»^mmxmm^tL6u 

n^<Dm^i^. 0 . 8 ^ ( I / I / ) ^ 1 . 3 . fio 0 . 5 ^ 
(I, '/I,') ^4. 0 it^^T&^Mt-M^ Ll^Ci^^'^^^-So 

gU6 0irMJf^t^{i«{?P--e*^/ri6. (e/ / e 2' ) = 

2 0 1. 0. (di/d2)=l. 0 t^t£Lxm^:^flV^o ^tr. ±^ 

^©niiC6$ft^ffl#j^l|{cfcH^Tli. (e.' /e,' ) =0. 8- 
3. 4. (d,/d3)=0. 5 — 3. 0 (D^^X^ ^o. C©$bH 
-e (e /e3' ) . (d. /ds ) ^^yVl^^mt^-^X. 
da' /or,* ) *<^/jNfii<^i^<i:i© (I /I 3* ) <i:> ±fH ( 

2 5 o' /cto ' ) (Dm/mt(Dmw^^j'i<^fztz^. ms 4{c:^-rigm^ 
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(ifcJ;^ 1. 0 tfl^o Z<Dfzib. ( I , ' / I 2 • ) = 1. 0 i L/C 

o 

C©gl3 4;&^t)^*^'S J:^{c, (I,'/I,')=0. 2-0. 8 
5 -eabtif^. (ct' Zero* ) ;^><S/h{c/x^3. R^c^lft^ffl^^ifglofig^ 

*-^T(i> 0. 2^ (I / I,' ) ^0. 8{c^iS^gtttl(^J;t^ 

T(i> (e,'/e3')=0. 8~1. 6. (d,/d3)=0. 5 

(cr* /a«' ) ;6<«/jNfil>^<t§i^cD ( I , ' / I s ' ) i . ±12 

1 5 (a' /Go' ) (Dmn^mt(Dm^^J^tit>X^fZo EI3 5 

) {iiJJ:-?- 1. 0 tfl^o Z(Dtzi6. (I,'/'l2')=l. OiL 

2 0 C:©EI3 S^^^t^^^^-SJ;-?}::, (I,'/l3')=0. 2-0. 4 

^'mFfrX-^m^ti^^W^t LXiU 0. 2 ^ ( I , • / I 3 ' ) ^ 

2 5 0. A ttZm<m:imtL\.^Z.tTb<^:^^6o 
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^\^±^-^^t^icl,U ±fB (I i/I 2) (I . / I 3 ) > ^0^" 

. ( 1 1' / 1 3* ) ( 1 1 • / 1 3 ' ) >6<^n^'n±sBiBffl(cA^<t ^ 
1 4~i im^^mL-r>-Dm,mt^o 

(ittSP 7 © C S^-e^-r ^ «i ^ © ^ |ai± $ -li- ^ a6 {Ct£g|5 7 © 

o-^^^/jN^ < -r ^ d i ^j: < . {^its 4 ©M<S:^ CiK 1-^ c cb*<-e 

2 5 *^H^{i, ti^^(DJ;9{C'(^itS4©^g|5©iT®X^^^-^ > h© 

^T^;*c^< LT^^i#^4©^BI^±i/S©Tii/j:<. 
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m7zmib^ihmfmti(DMizmTb<m^\^tf£^ (i ./i, ) ^mmitzo 

5 

M?:^7nS;^ffiJfi1>;^ (a/cjo ) i ( I ,/ I 3 ) (Dm^.^m^t}^ 

tfz. ±sBa(±. ±ie©^a{cSo'<s Wt^SPS <i:ftS|5 7©ill^S|5{- 
:fo{t^^t^gP5^Dft{f^S;^^£7,(!:^ ^t>tBP5 «!:ttg|5 7©i^lSa5{c*5tt^ 

> C 6 3 7 (Om^K J: 4 ® Dill > C i L T 

(tj/ao ) {iHo(D/N°-7^ - ^ ( I I 3 ) > (e I / e 3 
20 (di /da ) *<#;it>nn{W»:-r'SC«i:*^"e^'5o 

3 3 
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5 0. 6-3. 2. (d,/d3)=0. 2 — 3. O-C^^t^io. CO|b 
ffl(e,/e3)=0. 6-3. 2. (d,/d,)=0. 2-3. 0 
OlBfflT' (ei/es ) > (d, /d, ) 0^/n°7 -^^5 >i5^A{c 

(a/ (70 ) <Dm^\-^mt(Dm^^Mi6fzh<Di)<^ ±fB0 1 ST^-So 
10 CCDgll 8*^^>^*^'5 ck^fC ( I . / I 3) = 0. 3-1. 6 T'^tl 

cinjcg-cj'i, :^mmx*it. o. 3 ^ ( i ./ 1 , ) ^ i. e tii^ 

15 CZT% ^1 8t43©xE|]{i. (e, /ea) ;&Me, /ea ) = 
0. 6-3. 2 ©iBfflJcA'i^Xl^^'^tcfclt'S. (a/cTo) 
t'S ( I , / I 3 ) <£r^Ji6fc^?ijT'*'5o CCD^^cD ( I ,/ I 3 ) {i± 
lEiEffl ( I , / I 3) = 0 . 3 — 1. 6 lcAoTl>/i:i^>6<> COJ: 

2 0 ©i)©T'*'5o 

i/es)=0. 6 — 1. 8> (d,/d3)=0. 6 — 2. 2 ©fgffl 

2 5 X^^ZtK^^. ZCOmmX (e e , ) . ( d , / d 3 ) 
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O (I, / Is) <i:±IB ia/a, ) ©^/jN^«i: ©g€^^^i6T^/Co 
COgll 9*^<i^*>'S«J:-9tc ( I . / I 3) = 0. 3-0. 

<bLT(is 0. 3^ (I i/I 3 ) ^0. 9 i/i^ck-^ic^iilSiifr'S 

(e,/e3)=l. 4~3. 2. (d,/d3)=0. 6~ 
10 1. 8®$gH-e*SC<h{cig^^ Z©|Effl-e (e i/ea ) > 

(d, /d3 ) -^i LT7 V^'AfC^'fb^-if-T. (cr/ao 

) ^^S/Ni^i-Si^© (I, / I 3) «i:±sB (tj/cTo ) ©^/hfili 

com 2 0*^b5>*^^ J:-5(C (I,/l3)=0. T--!. 6 T'^n 
^iLT{i. 0. 7^ (I. /I 3)^1. 6 i ^ J: -9 fCi^ii^ltt- 

20 . (ei/e,)=l. 0-3. 0. (d,/d3)=0. 6-3. 0 
O^^m-^tb^ZtK^h-. C©|gffl-^ (e,/e3 ) . (d, /ds ) 

^t^(D ( I , / I 3) <t±fB ((7/(7 0 ) ©«/hfili©ll^^*ii6T 
❖ /Co ^Oi|§ft^liI2 l{C:^fo 
2 5 Z<Dm2 l^^ih^t^^hXoK. (I,/l3)=0. 5-1. 5 tr^ 
((7/(7« ) ^<^/Nc:fj:<9. Sf;ii>i:^c>!>$A^ffl#i#^©M<^ 

3 5 



wo 00/26551 



PCT/JP99/06050 



J^§li:LT{i. 0. 5^ (I 1/13)^1. 5 i ^ J; ^ {c^ii^tt 

5 {C{i. (e,/e3)=0. 6-^2. 0. (d,/d3)=0. 2~ 
1. 2 ©lEfflTab^ C<b{c^«^, C©$gffl-e (e,/e, ) ^ 
(d, /d3 ) <Sr/N"77f-^<bLT7>^A{C^>fb^Hi-T io/o,) 

t<m^m^t^t^o (I. / 1 3) <t±i5 (a/cTo ) ©^/h-fiii® 

10 COEI2 2*^^>5^*^^J:9{C. ( I , / I 3) = 0 . 3~1. OT^ 

1 5 t£^. mi 8~gI2 2*>^^;i)^;5J;9tc, ( I ,/ I , ) ©M*<;*C^ 

(I ./I 3 ) ©M^/h^ <ffi];i^C<i:*<Mt Ll^o 

2 0 mmom^finm 

mat. P]t^'Z.6m^^7f^tmx^iO. (A) ^Og|55>ir®^ 

^ (B) i.i^(Db - bmmm^^to 
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5 m-^'&^o 

o 

Ell 2{i. nti[C6$A^ffl^^Stc^5. C6<i:MO«5^{c:fo{:^-5 

2 5 Ell 4(i. 1t^iJR^C6l6^^/T^1-E|-e*^). (A) (i^Ogp^^ir® 
EI. (B) {i^©b-bi?®E|-e*'So 
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mi Qii. mmnz.6m§:m~i^m(D^^m(DB^^mmr^$>^o 
mi ut. mn\Hnz.^m^m^^mici3if6. z^t^momm^ 

mi 9{i. :^mm(DmmFin:i^m^mr.^mummm^. z^t 

^m(Dmmz.:^i^6m^/k^m:kmfiBtimm^m^7jktmr^^^o 
^2 4{i. ^mmiz^.^mrmmummm^Tf^tm'c^^o 

^ o 

EI2 7(i. R-roC6$i^^^^gI'eabi9> (A) (i^(Dg|35>»T®El 
^ (B) (i-e©b - bfeBrMUl^Sto 

gI2 9(i. #{c^ffl'^S©igl>vI6$fi^mit^tC'^'5. C^taSP 
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o 
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5 . I 2. U :^<0. 8 ^ ( I ,/ I z) ^ 1. 4. E.O 0. 1 ^ 

(I, /I 3) ^3. 0 inc^Sck-ptc, :&3^t^|[P5. e&O'ttSPTOti 

1 5 

*^w^s©^i#^4 it. ±tm 1 4 SOT 1 5 K7r^t^ofmm\H 

0. 3^ (I , /I 3 ) ^ 1. 6 <J:n£-SJ;9lc. 
2 0 tk^LfZo 

<i:VjN$<1-^CiAf<. i^|#^4©^a[*<|S]±LfCo 
2 5 >I«i:ni:<. 3 <!:tti5 7©^5^{cJ:>S<^jt^4.©M^^l:li<-t'S 

C tt^X^tZo 

4 0 
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5 I i' s I z' . I , ' i)<0. 5 ^ ( I / I 2' ) ^ 2. 7. fio 
0. 2 ^ ( I / I 3' ) ^6. 0 i/i^ J;'9tc, ^m^BS. 

6Sc;ag|5 7©^ir®i:^^^-y > h I I 2. I 3 . RO' 
I . I 2' > I 3 ' 0. 8 ^ ( I 1/ I 2) ^ 1. 4> 
2 0 0. 1 ^ ( I I ,) ^ 3. 0^ 

1.00. 5 ^ ( I /- I 2* ) ^ 2. 7. 

0. 2 ^ (I / I 3* ) ^6. ^ ttl^^oK^ ^^t^SI5 5. 6S 

c;^'ttii5 7©fiso'ir®j^*^<^^^-rn{€J:i-^o c:©j;9t--rn{^. nm 

A 1 
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5 mmm 1 1 

u^m^m^^f^i^^ii. ^mm'C^z^m^2 2 2 1 itr^^o 

10 IA§A-e{itt£*0«jt^<J:ffll,^Tfc«9> (I,/'Iz)=0. 29. 
( I ■ / I 3 ) = 0. 2 9 tU'oX^.^fZo 

ttz. m^B-cit^^mmo^m^^m^'xis^ . (i ./i 2) = 
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